In the present paper, we study a new kind of Kantorovich-Stancu type operators. For this modified form, we discuss a uniform convergence estimate. Some Voronovskaja-type theorems are given.
Introduction
Let 0 ≤ α ≤ β and m ∈ N . In [15] [7] . In the last three years, Mursaleen et al. investigated several approximation properties for a Kantorovich type generalization of q-Bernstein-Stancu operators in [14] , applied (p, q)-calculus in approximation theory, and constructed the (p, q)-analogue of Bernstein operators [12] , (p, q)-Bernstein-Kantorovich operators [13] , and a Kantorovich variant of (p, q)-Szász-Mirakjan operators [11] . Also, in [1] Ansari and Karaisa introduced and studied Chlodowsky variant of (p, q)-Bernstein operators.
H. Khosravian-Arab, M. Delghan, and M.R. Eslahchi introduced in [9] the following operators:
Here, a 0 (m) and a 1 (m) are two unknown sequences which are determined in an appropriate way. Note that, for a 0 (m) = 1 and a 1 (m) = -1, (1.5) becomes the well-known identity for the fundamental Bernstein polynomials
From (1.5), the operators (1.4) become
We try to extend some results to the Kantorovich-Stancu operators considering the operators denoted by
(1.7)
Auxiliary results
Lemma 2.1 For p ∈ N * , we have
(ii) We have that 
for every x ∈ [0, 1].
Proof First we have
where
The following inequality
where c(i) is a constant independent of m, can be found in [16] for mX ≥ 1, X = x(1 -x) and in [5] for mX < 1.
From (2.4) and Lemma 2.1, we obtain estimate (2.1).
The first four central moments for K (α,β) m are as follows:
, 
(ii) For any p ≥ 1 and x ∈ (0, 1), there exists a positive constant B(p) independent of m and x such that
where · is the uniform norm on [0, 1]. (iii) From (i) and (ii) it follows
Remark 2.4 From Mamedov's theorem [10] it follows that:
Modified Kantorovich-Stancu operators
Now, we modify the Kantorovich-Stancu operator as follows: 
Lemma 3.2 The central moments of the operators K
We will study the uniform convergence of the sequence (K , a 1 (m) = -2, we obtain the modified operators introduced and studied in [7] .
In order to prove the uniform convergence of the operators K For the first case, we obtain the following result: In the second case, we have the following: 
Using the remarks for case 2, it follows that the operators K 
Proof Applying Taylor's formula to the operators K
where ρ ∈ C([0, 1]) and lim t→x ρ(t; x) = 0. It is sufficient to prove that lim m→∞ mK
Using the Cauchy-Schwarz theorem, we obtain that 
Proof From (3.5), we have
Applying Theorem 3.6 to the operators K
uniformly on [0, 1]. Combining these two results, the proof is finished.
In what follows, we will denote by ω(f ; ·) the first order modulus of continuity of the function f 
where · is the uniform norm on [0, 1].
Proof By (3.1), we have that
We need an upper bound for a(x; m) and a(1 -x; m). Note that this is the same upper bound for both. From (3.2), it follows that
and (3.9) becomes
, Theorem 2.6), we have in (3.11), we obtain (3.8).
Assume that β = 2α, K From the mean value theorem, it follows that there exists ξ ∈ (min(x, t), max(x, t)) such that
